The Indonesian Government recently introduced a health insurance scheme to improve access to care for the poor. We investigated the payments made by households for different types of obstetric care, the economic consequences of payments and the effects of the new insurance on that expenditure.
Introduction
Studies have suggested that the cost of obtaining skilled obstetric care at a health facility cannot be afforded by many poor households and constitutes a major barrier to increased utilization and access to safe maternal care (Borghi et al. 2003; Borghi et al. 2006) . There have been a number of important studies that indicate how major illness can lead to catastrophic costs for households (Russell 2004; McIntyre et al. 2006) . Few studies have looked at the catastrophic effects of complicated obstetric care at hospitals (Borghi et al. 2003; Borgi et al. 2004 ) and the potentially mitigating effect of health insurance on this expenditure to the poor and non-poor. Information on how much it costs mothers to obtain care for obstetric and near-miss cases, and who covers the cost, can help policy makers in planning improvements in access to obstetric care for the poor.
The Indonesian Government has promoted four major health insurance schemes: (1) social insurance for civil servants, introduced in 1968; (2) insurance for employees of private companies (Jamsostek); (3) voluntary health insurance (private); and (4) community health insurance. Despite such efforts, a substantial proportion of the population remains uninsured and around 50% of health expenditure in Indonesia is from user fees (WHO 2006) . A health insurance scheme for the poor was introduced in 2005, financed by a reduction in the fuel subsidy. The contract to run the scheme was awarded to PT Askes, a Government-owned, for-profit insurance company, which manages the health insurance for civil servants. The scheme is known as Askeskin and covers both primary and secondary care (including maternal health services) for those identified as poor.
The lack of pooling of resources is likely to have deleterious effects on access to services and household finances, although there have been few formal studies on this. Two major types of mandatory insurance scheme (Askes for civil servants and Jamsostek for employees in the private sector) have been found to have a positive association with access to general outpatient care in public facilities and private facilities, respectively (Hidayat et al. 2004) . No study has been undertaken into what extent compulsory insurance schemes-the insurance for the poor in particular-are being used by mothers attending public sector hospitals for obstetric care, nor how such schemes have helped mothers seeking complicated obstetric care to avoid catastrophic payments.
As part of a large complex evaluation undertaken by the IMMPACT research programme (Achadi et al. 2005) , expenditures by households for different types of hospital-based obstetric care and life-threatening obstetric complications were quantified. This study examined the sources of payments for obstetric care and the distribution of expenditure among households in different socio-economic groups, and investigated to what extent such payments adversely affected the households. It also examined how far the government's insurance for the poor has been able to protect poor households. Regression analysis was used to investigate the determinants of expenditure for obstetric care for households at the hospitals and to examine whether insurance mechanisms affected this expenditure.
Methods
The survey identified all cases of obstetric near-miss over a 6-month period (December 2005 to May 2006). These cases were identified prospectively from three hospitals in Serang and Pandeglang districts of Banten Province of West Java. Nearmiss can be defined as 'pregnant women with severe lifethreatening conditions who nearly die but, with good luck or good care, survive' (Pattinson and Hall 2003) . On the basis of expected incidence of near-misses, it was predicted that at least 300 cases of near-miss over this period would be found in the population of the two study districts. At the end of the 6 months, the expenditures for 372 cases of near-miss were collected. For other types of obstetric care, purposive sampling was undertaken to include 60 cases of Caesarean section (which are not cases of near-misses) and 180 normal deliveries. In addition, 14 cases that had severe complications (but were not considered near-misses, rather identified as normal delivery with complications) were included in the study. Data were collected from Serang and Pandeglang public hospitals and Kencana Military Hospital.
The four major groups of obstetric care for this study included near-miss, normal delivery, Caesarean section and maternal death. The near-miss cases included ante-partum haemorrhage, early pregnancy loss, post-partum haemorrhage, severe preeclampsia, eclampsia, ruptured uterus, dystocia and other severe complications (ectopic pregnancy, or non-obstetric complications such as organ dysfunction, e.g. liver or kidney dysfunction).
Data
The expenditure data were collected in two stages. Information on expenditure for obstetric care at the hospitals was collected from hospital records and patients' bills using a structured form. Such information was collected even when a household
KEY MESSAGES
Insurance for the poor appeared to be relatively effective in protecting households from catastrophic consequences of payment for obstetric care.
It is not sufficient only to cover the very poor; the non-poor can be impoverished by payments.
Although the association between insurance and expenditure for obstetric care was important, it was not clear that this represents over-provision of services but rather that it reflects previously inadequate treatment given to those unable to pay.
was covered by insurance and so did not have to make any payment. The form was designed to collect information from hospital records and from the finance department, hospital pharmacies and related drug dispensing units. Expenditure included that relating to inpatient care at the hospital, such as hotel-type costs for the patients (room charges, food, etc.), drugs and supplies, fees for doctors and other providers, other administrative fees, laboratory and pathological charges, X-ray, blood transfusion and operating theatre charges. Patients covered by any of the above-mentioned insurance schemes did not have to pay out of their pocket for these services. In our estimates of total expenditure for obstetric care, we excluded unofficial payments made by the patients.
Follow-up interviews were conducted at respondents' residences within 2 weeks of discharge from hospital, using a structured questionnaire to collect information on household income. Household income was measured in terms of household consumption expenditure, which included expenditure on food (including values of subsistence farming) and non-food items (including imputed values of own house, education, utilities, transport, donations and gifts, remittances to other households). Follow-up interviews were completed for $63% of all those who were listed for the sample at the hospitals, with the remainder either refusing to be interviewed or not available at their home even after the three required visits. Double entry of data was completed in EPI Info and analysed using Stata v9 (StataCorp 2007, Stata Statistical Software: Release 9. College Station, TX: StataCorp LP).
Findings
The public hospital in Serang is a Type B hospital (a hospital with 200 beds or more and at least four specialists: internist, obstetrics and gynaecology, paediatrics, surgery and ICU). It is one of the biggest hospitals in Banten Province and a major referral centre in the region. It has almost 300 beds and had a bed occupancy rate of >76% in 2005. It is well equipped to provide complicated obstetric care. Kencana Military Hospital, also in Serang, provides services to the military personnel of the region and to fee-paying patients. Pandeglang District Hospital is a Type C district hospital (a hospital with 100 beds and four specialists: internist, obstetrics and gynaecology, paediatrics, surgery). It has 96 beds (slightly less than 100) and a bed occupancy similar to Serang. It is mostly used by the poor and its limited capabilities mean that more complicated cases are often referred to Serang Hospital. During the data collection period, bed occupancy was observed to increase in both Serang and Pandeglang hospitals, largely due to the introduction of the insurance scheme for the poor.
At the end of the data collection period in June 2006, 654 cases of different types of obstetric care (excluding 24 cases of maternal death) were identified in the three major hospitals. Excluding the cases of maternal death, $52% of the cases were at Serang Hospital, 33% in Pandeglang Hospital, and the rest (15%) at Kencana Military Hospital (see Appendix). A total of 372 near-miss cases were identified, mostly in Serang hospital (52%). The most common near-miss cases were post-partum haemorrhage (24%), early pregnancy loss (22%), ante-partum haemorrhage (15%) and eclampsia (13%).
Expenditure for different types of obstetric care
Expenditures on obstetric care for mothers with near-misses were about three times higher than for normal delivery care and were found to be highest in Kencana Military Hospital. The average expenditure for mothers with near-misses at Serang Hospital was found to be Rp 2 576 000 (US$279 in 2005, rate 1US$ ¼ Rp 9200) and in Pandeglang, Rp 1 889 000 (US$205) (see Table 1 ). Caesarean section was found to be the most expensive obstetric intervention, costing Rp 4.51m or US$489.7 in Kencana, Rp 3.92m in Serang and Rp 2.83m in Pandeglang.
Relative to the poverty-level income, these expenditures were significant. An official poverty level was defined as Rp 8.01 m per capita per year for an average five person household in 2004 in Banten Province (estimated from BPS 2005). The study suggested that the average expenditure for complicated obstetric care at the two public hospitals was between 23% and 32% of such subsistence-level income. Even the expenditure for normal delivery care could be significant. In the two public hospitals, average expenditure for normal delivery was Rp 807 000 and 690 000 in Serang and Pandeglang, respectively.
Official fees to the hospital represented the main component of expenditure for care, constituting >30% of the total for nearmiss cases at the two public hospitals and >50% at Kencana Military Hospital (Figure 1 ). For women having Caesarean sections, hospital fees (which include consultation fees, admission and administrative fees) constituted $50% of the total payments at Serang and Pandeglang, and 60% at Kencana. Drugs accounted for 43% of the total expenditure for near-misses at Serang, 35% in Pandeglang and 34% in Kencana. Households frequently faced substantial problems when drugs and supplies like blood were not available at the public facilities, and they had to rely on private for-profit providers outside hospital, or on unofficial payments, to ensure the availability of blood. Based on single-factor analysis of variance, there were significant variations in the average expenditure for care for near-miss cases among the three hospitals according to the accommodation class (class is a classification of patients' wards) and type of near-miss case. Poor mothers, who are generally covered by Askeskin, are entitled to Class III accommodation, which has the lowest user charges for the service components, i.e. room, drugs, examination, physician or specialist visit, operating theatre. Among the different types of near-miss, those who were hospitalized with a ruptured uterus had to pay higher amounts for care than those who were admitted with post-partum haemorrhage, eclampsia or dystocia. Total expenditure varied according to the complexity of a case, the number of organ dysfunctions (e.g. liver, kidney), etc. A mother with more than two dysfunctions had a higher expenditure for obstetric care ( Table 2) .
Source of payments for obstetric care
Officially, the Askeskin cards for the poor should be distributed to local community leaders to give to all those falling below the poverty line. In practice, however, there is often considerable leakage, with cards not getting to those who are genuinely poor, so that many poor women presenting with health care problems had not received the official card. This situation has been observed in other schemes aimed at the vulnerable in Indonesia (Saadah et al. 2001) . As a result, a patient is allowed to use a letter of notification issued and authorized by the head of the village, explaining that her household cannot afford to pay for any health care (SKTM or Surat Keterangan Tidak Mampu), especially for hospital care. In our analysis, women who had the SKTM were included in the same group as those with the Askeskin card (both regarded as being covered by Askeskin). Women from households with insurance with the Askes civil servant scheme and the Jamsostek scheme are included in the same group. The other two groups are those who are covered by an employer-designated insurance provider or commercial insurance provider, and those who paid out-ofpocket and are not covered by any insurance.
About 60% of women in Serang and 76% in Pandeglang Hospital were covered by an insurance scheme; the remainder paid out of their own pocket. Insurance for the poor (Askeskin card or SKTM) covered 51% of women at Serang hospital and 72% of women at Pandeglang. Our data suggest a substantial proportion (20% in Serang and 60% in Pandeglang) had to rely on the SKTM during hospital admission in order to be exempt from payment. Kencana Military Hospital does not accept payment by any insurance, whether Askeskin or any other. Here patient expenditure is either paid by the military, as the patient's employer, or out-of-pocket (Table 3) .
Looking at the three major types of obstetric care, e.g. nearmisses, Caesarean section and normal delivery, a simple singlefactor (one-way) analysis of variance of mean expenditure suggests that expenditure varies significantly by source of payment. In each obstetric care group, patients paying out-ofpocket and patients covered by private/commercial insurance were found to have higher levels of expenditure compared with patients covered by Askeskin and Askes for civil servants or Jamsostek (Table 4 ). The data provided the opportunity to have well-defined clinical classifications of obstetric care, so the groups are likely to have the same treatment procedures and hospitals would require the same level of resources and inputs. However, hospitals were using different rates of reimbursement for different sources of payment, or using different treatment procedures, or using different types and quantity of health care providers' time. The variations could also be attributed to differences in expenditure for different classes of accommodation.
Association between insurance and access: effect on household income A number of studies have found that health expenditures often account for a large proportion of household income and that such payment can be catastrophic, forcing the household to cut their consumption below subsistence needs, and possibly leading them to sell their productive assets (Wagstaff and van Doorslaer 2003; Russell 2004; van Doorslaer et al. 2006) . Defining what constitutes a catastrophic payment is difficult, although the World Health Organization suggests that payments of more than 40% of a household's disposable income (income minus expenditure on essential needs) are catastrophic (Xu et al. 2003; Xu 2005) .
In the analysis that follows, we investigated the effect of insurance on the disposable income of 409 households (the households of mothers included in the follow-up interviews) and the cost of different types of obstetric care, by examining the potential payments that they would have made if they were not covered by insurance. These include actual payments made and payments made by Askeskin.
The women were categorized into quintiles based on household income (measured in terms of household expenditure). We then considered whether the size of payment made was more or less than 40% of a household's disposable income (Figure 2 ) within these quintiles. The study suggests that the wealthier the household, the lower the probability of making a catastrophic payment. About 68% of the households in the poorest income group would have been making catastrophic payments for all the different types of obstetric care if they had no insurance/SKTM, while 8.8% in the richest quintile groups were making catastrophic payments, irrespective of whether or not they were covered by insurance. Of the 68% in the poorest group, 68% were covered by Askeskin, 28% were covered by SKTM, and the remainder made out-of-pocket payments. It is interesting to note that among the richest income quintiles, around 9% used Askeskin and 5% used SKTM, suggesting that there is a need for proper management of the insurance scheme and SKTM for the poor to ensure these are really directed at the poorest households. Among the 409 mothers, the total expenditure was catastrophic for 28.6% (117) of mothers' households, and 83.4% (98) of these were covered by Askeskin while 12.8% were paying out-of-pocket. Of those whose expenditure was not found to be catastrophic (292 out of 409), 44.5% were paying for care out-of-pocket. About 45.8% were covered by the Askeskin, and the rest were covered by Askes for civil servants or Jamsostek.
Association between insurance status and expenditure for obstetric care in hospital: multivariate analysis Insurance can both help to protect against catastrophic payment and also help to ensure that patients receive adequate care when they present for treatment. These benefits may be offset by the negative consequences of insurance moral hazard. Moral hazard is theoretically of two types: consumer moral hazard, where patients present for unnecessary treatment, and provider moral hazard, where practitioners or facilities deliver an unnecessary treatment in order to boost revenue. We explored the association between insurance status and expenditure for obstetric care using regression methods based on the following model: expenditure for obstetric care ¼ f ðpatient personal characteristics, care received, accommodation, insurance statusÞ Personal characteristics include age (ln_age) and income (income); care received includes type of delivery (C section ¼ 1 otherwise normal delivery) and complications; complications include ante-partum haemorrhage (APH), early pregnancy loss (EPL), post-partum haemorrhage (PPH), pre-eclampsia (Pre_Ecl), ruptured uterus (Rupture) and other complications (Other_comp $ n). The base case (all care dummies set to zero) is for a mother who survived with normal delivery and no Caesarean section. Conditions ending in maternal death are included as a separate category (M_death). The class of ward is included, with Class III (cheapest) as the reference category and classother included to pick up those opting for single rooms (class1, class2, classother). Insurance status is represented by a set of dummy variables (0/1) for payment by Askeskin or SKTM, Jamsostek/civil servant insurance (Jamsostek) and other insurance (otherinsure). We estimated 'reduced form' relationships where it was assumed that all variables included are exogenously determined. For this reason some variables likely to be associated with expenditure for the care, such as length of stay, were excluded since they were determined within the model. Length of stay, for example, is in turn likely to be determined by case mix and insurance status. Double logarithmic specifications were tested for heteroscedasticity and omitted variable bias (bias was tested for using the Ramsey Reset test which includes powers of fitted variables as explanatory variables). Evidence of heteroscedasticity (P > 0.1) was found, so robust regression, which adjusts standard errors for non-constant variance of residuals, was used. No evidence was found of omitted variable bias for 8 (4) 154 (72) 0(0) 51(24) 213(100) Kencana Military Hospital, n (%) 0(0) 0 (0) 15 (16) 76(84) 91(100) Total, n (%) 29 (3) 319 (51) 24 (4) 258 (41) Tables 5 and 6 ). Most of the variables are significant with signs as expected. Age was not significant in either of the specifications, perhaps because of the correlation with pregnancy complications. As expected, a better class of accommodation increased the overall expenditure. Of the maternal complications, the ones that appeared to lead to the largest expenditure were early pregnancy loss followed by post-partum haemorrhage (Pandeglang) and pre-eclampsia (Serang). For those paying user charges, expenditure was generally higher in Serang regardless of case complexity (Table 7) .
The effect of insurance for Serang Hospital was positive but not significant (P > 0.1). In contrast, being covered by Askeskin or SKTM at Pandeglang appeared to have a significant (P < 0.05) positive effect on expenditure (other insurance was not significant). Overall this increased the expenditure for treatment by around 29%. In a number of cases this effect was sufficient for the expenditure for treating post-partum haemorrhage (with and without a Caesarean section), ante-partum haemorrhage and normal delivery at Pandeglang to be slightly higher than at Serang.
It appears that at Pandeglang, having Askeskin or SKTM cover had a positive association with expenditure. Expenditure rose to a similar or even higher level than at Serang. Further investigation is required to understand the reason for this effect. It is not necessarily the case that Askes leads to a moral hazard effect of excessive treatment since it is difficult to disentangle increased treatment arising from improved quality of care from provider moral hazard. It may simply be that Askes helps to ensure that patients receive the treatment they require that could not be afforded when paying out-of-pocket. Further analysis might be undertaken to investigate whether there is a difference in treatment provided to patients paying out-ofpocket and those covered by insurance, whether this varies by hospital and to what extent treatment adheres to clinical best practice (gold standard).
The higher level of out-of-pocket payments at Serang compared with Pandeglang may be the result of a greater willingness to pay for the higher standards perceived to be provided at Serang. Another possibility is that Serang patients are generally of a higher economic level and so are charged more. Yet when the analysis was repeated to include only those patients where economic data were collected, no significant income effect could be found, casting doubt on the latter hypothesis.
Conclusion and policy implications
Expenditure for obstetric care varied widely depending on the severity of the complications. The study revealed that the two main sources of payment in the three selected hospitals are the insurance scheme for the poor (51%) and out-of-pocket (41%). The Kencana Military Hospital has no exemptions for the poor, and the main sources of funding are employer (mostly military) and out-of-pocket. In the two public hospitals, over 50% of patients make use of Askeskin cards or SKTM.
Our study suggests that expenditure for obstetric care has a potentially significant impact on household income and can be a significant financial burden-including normal delivery care, but particularly for severe complications of pregnancy. This has been found in other studies though with different measures (Borghi et al. 2003) . In the analysis of the association between insurance and expenditure, a catastrophic payment was defined as 40% of disposable income, and no other measure was considered, such as determining whether households cut consumptions needs and sold productive household assets (Russell 2004). The study also did not include any unofficial payments that patients might have made. The evidence demonstrated that without the insurance scheme for the poor, many more households would have made catastrophic payments. Although this effect particularly applied to the poorest groups, even middleincome groups could be facing catastrophic payments. The association with insurance could even be higher as the study did not include mothers not attending the hospitals and the response rate was low.
Although Askeskin is seen to protect households from catastrophic payment, a number of qualifications must be made to this. Other studies have suggested that the impact of Askeskin on the general uptake of skilled attendance within the community was quite modest and probably not statistically significant (Achadi et al. 2007 ). Emergency care is inherently different to care for normal delivery because of its unpredictability, very high level of expenditure and life-threatening nature, and this was demonstrated by this study. Yet it should be noted that without a purposive broadening of access to free care to those without a card but with some other form of proof of vulnerability (SKTM, etc.) , the impact of the scheme would have been much more modest and many more people would have paid. A number of households that could not be categorized as poor would have made catastrophic payments if they had not been included in the insurance scheme. Both these facts point to the desirability of including a much wider group of individuals within the scheme.
The study suggests that insurance status has some positive association with expenditure and charges for obstetric care at public hospitals. The fact that this effect was confined to the smaller Pandeglang Hospital, and that expenditures had largely risen only to the level of those at the larger Serang Hospital, suggests that this perhaps reflects an attempt to increase the quality of service to poorer patients who would not be able to afford adequate care if paying out-of-pocket. Yet it may also reflect an attempt to keep more complicated cases instead of referring them on to a more sophisticated hospital and so losing revenue. If this trend is not accompanied by an improvement in the ability of the hospital to treat complications, it could lead to inferior outcomes. This tendency will require further monitoring. Set payment levels needs to be established to ensure that expenditure for obstetric care is contained, and rates of Caesarean section should be monitored. However, the Caesarean rates were low, even with insurance.
Two avenues for policy development were suggested by the study. Covering potentially catastrophic payments for obstetric care is important both to protect the health of women and to protect household finances. The insurance for the poor (Askeskin) is shown to be effective in protecting households, but this effectiveness is substantially enhanced when a much larger proportion of the population is covered. At the moment the strategy is ad hoc; permitting families to access Askeskin without a card was only seen as an interim measure until cards had been properly distributed. Although universal coverage to pay for obstetric care may not yet be affordable, the findings suggest the need for a deliberate strategy for extending coverage to more than the very poor. An interim step to universal coverage could mean, for example, covering all households within sub-districts known to be impoverished. While this would mean that some of the non-poor would be covered for services that they could well afford, this problem would be mitigated by the implicit use of self-selection methods for payment. Askeskin already only covers Class III accommodation-the larger wards. People requiring better accommodation must pay for both the accommodation and their medical care. The use of such measures to encourage those with the ability to pay to choose better, paid accommodation has become standard in many countries, such as Sri Lanka and Malaysia, which have successfully extended universal coverage for their populations (Pathmanathan et al. 2003) .
A second policy concern is ensuring quality within contracted facilities. The potential issue of hospitals treating beyond their capability, hinted at by the regression analysis, suggests the need for tighter accreditation standards to ensure that facilities are equipped to deal with the complexity of cases for which they are contracted and paid. Such requirements should apply equally to both the public and the private sectors.
One inherent danger in making access to emergency obstetric care more affordable is that hospitals become overcrowded and unable to cope with the enhanced demand. Bed occupancy levels are already high in Banten public facilities and appear to be rising, possibly as a result of the introduction of the insurance scheme. Coping with this additional demand is essential if the system is to be able to deliver on the promise to provide emergency services. Insurance is primarily a demandside intervention and the literature, as well as common sense, suggests that a successful intervention is likely to include attention to the supply of, as well as the demand for, obstetric services (McGinn 1997) . Although expansion of hospital provision is likely to be one part of the strategy, another may be to enhance the capability of lower level facilities, particularly health centres in sub-districts (Puskesmus). Although health centres are equipped to provide a range of health services, the number of deliveries occurring at this level is extremely small. Women in general prefer delivery at home, or if necessary, to go to hospital. Enhancing the ability and attractiveness of lower level facilities is likely to be an essential part of the supply-side response to enhancing skilled attendance.
It should be noted that this study covered two public hospitals and one military hospital in one province of Indonesia. The findings from this study can only be generalized if similar patterns of case mix and insurance coverage can be found in a particular province. This study was conducted soon after the Askeskin was introduced and similar information for other public hospitals in the country was not available. 
